Locally different proteome in aortas from patients with stenotic tricuspid and bicuspid aortic valves†.
We aimed to compare the intracellular proteome of ascending aortas from patients with stenotic bicuspid (BAV) and tricuspid aortic valves (TAV) to identify BAV-specific pathogenetic mechanisms of aortopathy and to verify the previously reported asymmetric expression of BAV aortopathy [concentrated at the convexity (CVX)] in its 'ascending phenotype' form. Samples were collected from the CVX and concavity sides of non-aneurysmal ascending aortas in 26 TAV and 26 BAV patients undergoing stenotic aortic valve replacement. Aortic lysates were subjected to cellular protein enrichment by subfractionation, and to proteome comparison by 2-dimensional fluorescence difference in-gel electrophoresis. Differentially regulated protein spots were identified by liquid chromatography-tandem mass spectrometry and analysed in silico. Selected results were verified by immunofluorescence and reverse transcription-polymerase chain reaction. In BAV samples, 52 protein spots were differentially regulated versus TAV samples at the CVX and 10 spots at the concavity: liquid chromatography-tandem mass spectrometry identified 35 and 10 differentially regulated proteins, respectively. Charge trains of individual proteins (e.g. annexins) suggested the presence of post-translational modifications possibly modulating their activity. At the CVX, 37 of the 52 different protein spots showed decreased expression in BAV versus TAV. The affected biological pathways included those involved in smooth muscle cell contractile phenotype, metabolism and cell stress. The observed differential proteomics profiles may have a significant impact on the pathogenesis of the aortopathy, pointing the way for further studies. At a preaneurysmal stage, an aorta with BAV shows more protein expression changes and potentially more post-translational modifications at the CVX of the ascending aorta than at the concavity, compared to that of TAV.